INTRODUCTION

Investigations of the United States Geological
The great sandstone series of the Fox Hill is conformably overlain by a continuation of the sandstones, which attain a thickness of from 1,500 to 5,000 feet, varied very greatly in lithological character over different areas, but in general characterized by the frequent occurrence of workable beds of lignite and innumerable seams of carbonaceous clay. The fossil forms which are found in this series have led to a disagreement, which has now become historic, as to the age of the beds. They were at first, by Meek and Hayden, held to be distinctly Tertiary. That opinion has since been so modified as to lead those gentlemen to designate them as beds of transition. On the other hand, Dr. Le Conte, Professor Newberry, Professor Stevenson, and Major Powell have all committed themselves to the view advanced by me in Volume III of this series in 1870, that the whole of the conformable series is Cretaceous. During the slow gathering of the evidence which shall finally turn the scale, I proposed to Dr. Hayden that we adopt a common name for the group, and that each should refer it to whatever age his data directed. Accordingly, as mentioned in the opening of this chapter, it was amicably agreed between us that this series should receive the group name of Laramie, and that it should be held to include that series of beds which conformably overlies the Fox Hill.2...... Here, with those who follow Hayden, the Cretaceous series comes to an end. Conformably over this lies the group which Hayden and I have agreed to call the Laramie, which is his Lignitic group, and is considered by him as a transition member between Cretaceous and Tertiary. There is no difference between us as to the conformity of the Laramie group with the underlying Fox Hill. It is simply a question of determination of age upon which we differ.3 It is evident from the above: (i) that Laramie was adopted as a name for the beds which Hayden called Lignitic in Wyoming and Colorado, 4 and (2) that the beds so included were believed by both Hayden and King conformably to overlie the Fox Hills sandstone. Considered with other available data, it is unquestionably true that The statement that the Laramie Plains "is usually understood to extend westward almost to the Medicine Bow River'"s is clearly the restricted usage, unless it is held that the expression "North Platte River" was really intended instead of Medicine Bow River-a view which is sustained by the width of 50 miles from east to west which is given for the plain, and by other expressions given in the context; while in the statement that the North Platte River cuts its "way through immense canyons between the North Park and the Laramie Plains," and again, "the Medicine Bow and the two Laramies take their rise in the elevated snow-capped mountains on the south side of the Laramie Plains,"' the term is clearly used in its broader sense. In all of the geological references the term is used in its broader sense.
Hague, in speaking of the western limit of the Laramie Plains, says in 1878:
To the northwest, however, the Plains are not entirely rimmed in, the open country stretching for a long distance without marked geographical boundary. For most purposes, however, it will be well to regard the western boundary of In opening the discussion of the Carbon locality, Hague says:
Geologically the place has also received considerable attention in examining the question of the age of the Wyoming coals. There would appear to be but little doubt that the beds belong to the Laramie division of the Cretaceous sandstone.
It would certainly have greatly simplified one point in the consideration of this greatly involved subject if Hague had said here, as he has since said in conversation, that the beds are called Laramie because of their exposure at this point on the Laramie Plains. It is unquestionably the only point on the Laramie Plains where the Laramie beds were recognized and critically studied by the King Survey, and King was too keenly alive to the absolute importance of a geographic origin for geologic names (the names being derived from type localities at which the beds were well exposed and could be unquestionably defined) to have permitted the adoption of, or even seriously considered, a term not definitely fixed in this way. His feeling in the matter is clearly shown by the fact that he refused to use the prior name "Wasatch" solely because at what he considered the type locality of Hayden, the Wasatch Mountains, the beds were not fully and typically exposed. He considered this sufficient reason to reject this name and to apply a new name, "Vermilion Creek group," taken from the locality where the beds were well exposed and could be fully defined.3 In the light of these facts, it is clear that the Professor Lesquereux, notwithstanding he feels so positive as to the Miocene age of the Carbon beds, does not hesitate to place them below the Green River series, giving them a position in relation to the latter horizon which few geologists will be disposed to dispute, and which the geological maps and sections accompanying this report conclusively prove. In the second chapter of this volume it will be shown that the Green River beds are undoubtedly of Eocene age, that they are ... underlaid by a heavy thickness of the Vermilion Creek series, also Eocene, and that the latter overlies unconformably beds occupying the same horizon as the Carbon formation, which we regard as of upper Cretaceous age.
CROSS'S REDEFINITION
Hayden and King clearly adopted the word "Laramie" for the beds between the marine Montana Cretaceous and Wasatch or Vermilion Creek Eocene. The next important advance in the knowledge of this subject resulted from the work of Cross and Eldridge in the Denver region. They found here that the Laramie as mapped by the Hayden Survey was broken by an immense unconformity, succeeded by a second one of minor importance.
Cross was thus confronted with the difficulty of determining whether the beds above the unconformity, or those below the unconformity, should most appropriately be called Laramie. After carefully considering the writings of King, and finding his statement that the Laramie included "that series of beds which conformably overlie the Fox Hills," Cross quite naturally decided that the term "Laramie" should be applied only to the beds below the unconformity. The fact that detailed work has now shown (i) that all the Laramie beds known on the Laramie Plains at the time of the adoption of the word "Laramie" are "Upper Laramie," (2) that, although they were believed to be entirely conformable with the underlying beds by all who had examined them, they are in fact separated from them by a great break, and hence that the statement of conformability in King's definition is without determinative value in this connection, because the base of the Upper Laramie, and included in the Fox Hills beds of Lower Laramie age which are exposed at this point, thus absolutely and conclusively limiting the Laramie at this point to the Upper Laramie. based upon erroneous observations and conclusions, while proving that Cross's conclusion in this matter was incorrect, does not in any way detract from the great credit which is justly due him as the discoverer of this great break. Cross's error in this one particular of the restriction of the word "Laramie" to the lower beds was not due to his own observation, but to his acceptance of the work of others. This redefinition, instead of helping the already perplexed Laramie situation, but added one more complexity to it and resulted in the entirely incorrect and inappropriate application, to the Lower Laramie, of such terms as "Laramie proper," "original Laramie," "true Laramie."
The restriction of the term "Laramie" to the beds below the unconformity, based on Cross's studies in the Denver region, proves in its ultimate analysis to be an attempt to redefine a geologic term from the exposures and relations at a point almost 200 miles from the locality from which the geographic name was derived and at which the beds are most excellently exposed. This redefinition was based entirely on an abstract consideration of a statement based in part on erroneous observations, at a time when no critical re-examination had been made of the conditions in the region, whence the name was derived, and when nothing was known of. the true relations in that area. We thus have the scientific anomaly of a geologic name derived from exposures in a certain region, all of which belong to one group of strata, redefined in a different region and applied to an entirely distinct group of beds. This is clearly indefensible and absolutely at variance with the fundamental principles of geologic nomenclature. It in effect gives a result which is no better than a lithologic term, and certainly not as appropriate. The whole case but emphasizes the absolute necessity of a geographic place origin for geologic names in order to finally guard against misinterpretations, incorrect statements, and conclusions by the authors of such names.
SUMMARY AND CONCLUSIONS
i. The name "Laramie" is derived from the Laramie Plains in eastern Wyoming. As commonly used in the early seventies, this included the plains region extending from the Front Range to and slightly beyond the North Platte River.
In connection with this suggestion of expediency, it should be pointed out that the continued use of this term in the "catchall" sense is wholly at variance with the abundance of strong and wholly logical reasons for the restriction of the term "Laramie" to the "Upper Laramie" shown by the historical considerations already presented. If the point of confusion is regarded as one of great importance, it might be worth while considering the entire abandonment of the term "Laramie."
In either case a new name is required for the beds here referred to as Lower Laramie. Many considerations suggest that this name should come from the region of the Laramie Plains. This would be historically appropriate in many ways, and would result in placing the type locality of both the upper and the lower portions of the beds which have been called Laramie in the broad sense, in the same section. There are reasons for believing that the enormous development of Lower Laramie beds in the western part of the Laramie Plains near the mouth of the Medicine Bow River, or, as it is more commonly called by the local people, "The Bow," where there is relatively very little evidence of a break between the upper and lower beds, more completely represents the Laramie deposition than at any other point now known. These considerations make the "Bow formation" or "group" a very appropriate designation for these lower beds. On the other hand, the fact that the region of Golden has been made classic in connection with the "Laramie problem" by the studies of Cross, Eldridge, Knowlton, and others, raises the question whether the name "Golden formation" or "group" might not be a more appropriate name.
The discovery of this great unconformity at all points that have been critically examined over an area I,ooo miles north and south and 250 miles east and west, the fact that it occurs on both the east and west sides of the Front Range of the Rocky Mountains, and its great magnitude, all make it one of the important mile-posts in the geologic history of western North America. All these considerations suggest anew the first conclusion of Cross in the Denver region that this unconformity marks the dividing line between the Cretaceous and Eocene in this region. On this basis the arrangement of groups immediately above and below the great break would be as follows: 
